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(54) Title: SPINAL DISC IMPLANT 
(57) Abstract 

A surgical implant (40) for repairing herni- 
ated discs includes a cylindrical body (42) with a 
helical thread (48) around the exterior of the body. 
The axial width of the thread is less where the 
thread originates at the cylindrical body man it is 
at the outer surface (50) of the thread. This radi- 
ally flared thread cross section enables the threads 
to firmly interlock with bone, thereby fusing verte- 
brae together when the implant is screwed into the 
disc between two vertebrae. The implant has a self- 
tapping tip that allows the implant to be screwed 
into a herniated disc and the surrounding bone of 
the vertebrae without first drilling a threaded hole 
in the disc to receive the implant The implant 
does not require disc curettage, stabilizes the spine 
by fusing adjacent vertebrae, mimics the functional 
activity of the lumbosacral spine, and reduces post- 
operative bleeding by tampon vessels. 
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SPTMUL DISC IMPLANT 

Field of the invention 
5 This invention relates to surgical implants, and 

more particularly to an implant placed between two 
spinal vertebrae to fuse them together. It is 
particularly useful in the surgical treatment of 
herniated discs. 

!0 Background and S ummary of the Invention 

The spine is a flexible structure that includes 
thirty- three movable vertebrae. The vertebrae are 
separated by a fibro- cartilaginous cushion called an 
intervertebral disc. Many people undergo degeneration 

15 of the spine, which produces herniation of the disc from 
its position between the vertebrae. The herniated disc 
can impinge on the spinal cord, and nerves leading from 
the spinal cord, to produce pain and neurological 
complaints. This condition is sometimes treated by 

20 surgery to remove the diseased intervertebral disc. 

An intervertebral discectomy is one surgical 
procedure that may be used to treat intervertebral disc 
herniations. In this procedure, the affected vertebral 
bodies are exposed and the intervertebral disc is 

25 removed by curettage (discectomy) , which eliminates the 
offending herniating tissue. A second procedure, termed 
a spinal fusion, may then be required to fix the 
vertebral bodies together to prevent relative movement 
therebetween, and re-establish the space originally 

30 occupied by the intervertebral disc. Such fixation may 
cause minor loss of spine flexibility, but this minimal 
loss of mobility is usually acceptable because the large 
number of vertebrae in the human spine provide redundant 
flexibility. 

35 Implants have also been inserted into the 

intervertebral space during a spinal fusion procedure. 
The intervertebral implant may be a bone graft removed 
from another portion of the patient's body, which is 
known as an autograft. Although bone taken from the 
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patient's own body helps avoid rejection of the implant, 
there is always a risk of infection at the donor site. 
Moreover, the donor site is weakened by the removal of 
bony material, and is more susceptible to subsequent 
5 structural damage as the body ages or undergoes trauma. 
Other possible sources of graft material for the implant 
are bone removed from cadavers or other species. These 
procedures increase the risk of graft rejection, and are 
particularly undesirable at the present time because of 

10 the risk of transmitting deadly infectious diseases, 
such as the human immunodeficiency virus. 

An alternative to the use of a bone graft is to 
use a manufactured implant made of a synthetic material 
that is biologically compatible with the body and 

15 vertebrae. Examples of such implants are shown in U.S. 
Patent Nos. 5,015,247, 5,123,926, 5,246,458 and 
5,306,307. These implants range from blocks of material 
designed to resemble an intervertebral disc, to 
permanent cylindrical implants that are incapable of 

20 being removed once surgically implanted in the spine. 

Yet another commonly used surgical technique is 
to remove a cylindrical body of tissue from an 
intervertebral disc, then place a smooth cylinder into 
the cylindrical opening. A metal strap is next placed 

25 over the opening into which the cylinder has been 

inserted, and the strap is screwed to adjacent vertebrae 
to hold the cylinder in place within the intervertebral 
space. This technique does not effectively fuse the 
adjacent vertebrae, and suffers from the drawback of 

30 allowing subsequent recurrence of the herniated disc 

through the trephination orifice into which the cylinder 
was -inserted. . . 

It is an object of the present invention to 
provide an improved spinal implant that avoids the 

35 necessity for discal curettage, thereby simplifying the 
surgery, and shortening the time required in the 
operating room to complete the surgery. 

It is yet another object of the invention to 
provide such an implant that stabilizes the spine by 
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f using the adjacent vertebrae on either side of the 
herniated disc, and maintains normal intervertebral 
spacing to avoid post -operative disc pinching. 

Yet another object of the invention is to 
5 provide an implant that more closely mimics the 

functional activity of the lumbosacral spine by avoiding 
vertebral ankylosis from post -operative synostosis. 

Yet another object of the invention is to 
provide an implant that minimizes the risk of injury to 
10 large vessels (such as the aorta or vena cava) and other 
anatomic structures (such as the spinal column) , which 
have, in the past, been damaged during the curettage 
step when the cylinder of tissue is removed from the 
intervertebral disc. 
15 ' yet another object of the invention is to reduce 

the risk of post -operative extradural hematoma by 
helping eliminate hemorrhage which sometimes results 
from abrasion of the vertebral plates above and below 
the herniated disc during curettage. 
20 Yet another object of the invention is to 

provide an implant that tamponades epidural veins, to 
further reduce the likelihood of hemorrhagic 
complications . 

Even yet another object of the invention is to 
25 minimize the risk of hernial recurrence. 

In accordance with a preferred embodiment of the 
present invention, these and other objects of the 
invention are achieved by providing a self -tapping, 
threaded prosthetic implant, which includes a 
30 substantially cylindrical body with a proximal driving 
end a distal tip end. The implant further includes a 

thread extending. from the^ cylindrical body , such that 

the axial width of the thread where it adjoins the 
cylindrical body is less than the axial width of the 
35 thread at a location radially displaced from the 

cylindrical body. This progressively increasing axial 
width of the thread provides a flared thread that helps 
interlock the thread with bone, and thereby locks the 
bone to the threads of the implant. The width of the 
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thread tapers toward the tip of the implant, and one or 
more beveled edges are present on the tip such that the 
implant is self -tapping. 

In a disclosed embodiment, the implant comprises 
5 a body having a longitudinal axis, a proximal driving 
end, and a distal tip with a flat or non-sharp surface. 
The body tapers along an annular shoulder to the flat 
surface, to provide a blunt nose that is atraumatic, 
non-cutting, and that will not puncture internal organs 

10 if the tip is rotated against the organs. A continuous 
helical thread extends around the body, and the width of 
the threads flares as the thread radially extends away 
from the body. The flared width of the thread 
diminishes as the thread approaches the distal tip, to 

15 present a flat leading surface, at a leading edge of the 
thread, which is perpendicular to the longitudinal axis 
of the body. The implant is preferably a sterilized 
implant (for example having been sterilized in an 
autoclave) for surgical placement in the body. The body 

20 of the implant does not extend radially beyond the 
helical thread around the body. 

At least one beveled surface in the shoulder 
extends across and intersects the leading edge. The 
beveled surface is in an imaginary plane which is 

25 steeper than the shoulder and which intersects the 
longitudinal axis of the body. In a disclosed 
embodiment, there are three such beveled surfaces in the 
shoulder that are equally placed around the 
circumference of the annular shoulder. 

30 The proximal driving end of the implant has a 

recess, preferably polygonal in cross-section, into 
which a surgical driving instrument having a 
complementary polygonal cross-section is inserted to 
rotate the instrument. The recess preferably extends at 

35 least about half way from the proximal end to distal 

tip, so that the implant will tend to be retained on the 
instrument . 

The invention also includes a method of 
inserting the implant between the vertebrae of a patient 
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who has an intervertebral disc herniation. The method 
includes making a surgical incision through tissue 
overlying the diseased disc to gain access to the 
intervertebral space, and positioning the tip of the 
5 self-tapping threaded implant over the area of disc 

herniation. The implant is then rotated to advance the 
implant into the disc between the vertebrae, and the 
flared thread of the implant engages the vertebral 
bodies above and below the herniated disk. The implant 
10 thereby fills the space formerly occupied by the 
herniated disc material, and fuses the adjacent 
vertebrae together. 

ft-rief Descript ion of the Drawings 
Fig. 1 is a top perspective view of the threaded 
15 implant of the present invention. 

Fig. 2 is a bottom perspective view of the 

implant of Fig. 1. 

Fig. 3 is a top view of the implant of Fig. 1. 

Fig. 4 is a side elevational view taken along 
20 view lines 4-4 of Fig. 3. 

Fig. 5 is a bottom view of the implant taken 
along view lines 5-5 of Fig. 4. 

Fig. S is a top view of the implant. 

Fig. 7 is a side elevational view taken along 

25 view lines 7-7 of Fig. 6. 

Fig. 8 is a top view of the implant, similar to 
Fig. 6, but with the implant rotated 120° from its 
position shown in Fig. 6. 

Fig. 9 is a side view taken along lines 9-9 of 

30 Fig. 8. 

Fig. 10 is a view of the implant similar to Fig. 
8, but with the implant rotated 120° around its 
longitudinal axis. 

Fig. 11 is a view taken along lines 11-11 of 

35 Fig. 10. 

Fig. 12 is a schematic, cross -sectional view of 
the implant in place between two adjacent vertebrae, 
with a driving member inserted in the implant. 
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Fig. 13 is an enlarged, cross-sectional view of 
a portion of the thread on the implant. 

Fig. 14 is a schematic, side elevational view of 
a human spine. 

5 Detailed D escription of a Preferred Embodiment 

A human spine 20 is depicted in Fig. 14. The 
spine 20 is formed from thirty-three individual 
vertebrae 22, with the twenty- four upper vertebrae in 
most cases separated by intervertebral discs 24 . The 

10 spine 20 has an anterior aspect 26 and a posterior 

aspect 28. It is divided into an uppermost cervical 
portion, intermediate thoracic spine, and lower lumbar 
and sacral spine. 

The present invention is particularly well 

15 adapted for surgical treatment of lumbar disc rupture, 
in the lower portion of the spine. As is well known, 
each of the uppermost vertebrae is separated by a pulp- 
like intervertebral disc. When the intervertebral disc 
herniates, a fragment of the disc either extrudes 

20 completely from its intervertebral space, or erupts 

through the annulus fibrosis and is incarcerated beneath 
a distended or partially torn posterior longitudinal 
ligament. Surgery for removal of the extruded disc 
material usually requires incision of the deep 

25 paravertebral fascia lateral to the spinous processes 

and retraction of the fascia medially over the spine to 
permit dissection of paravertebral muscles, beginning at 
the midline. Rupture at the L5-S1 disc, for example, 
would require exposure of the upper sacrum and all of 

30 the L-5 hemilamina. The hemilamina of L-5 would be 

removed with rongeurs above the superior margin of the 
ligamentum flavum to expose the dura mater and overlying 
epidural veins. Once the ligamentum flavum is excised 
away from its attachment to the sacrum, bone excision is 

35 accomplished in the conventional fashion. Further 
details concerning the conventional surgery for 
herniated discs may be found, for example, in Lumbar 
Spine Surgery- -Techniques and Complications by White et 
al., C.V. Mosby Company, St. Louis (1987). 
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Once the herniated disk is surgically exposed, 
herniated material may be removed to avoid impingement 
of the herniated material on adjacent nerves. The 
spinal implant of the present invention may then be 
5 introduced into the area previously occupied by the 

pulp- like material of the disc that has herniated from 
between the two vertebral bodies. This avoids the 
delicate and dangerous step of performing a discectomy 
by curettage of remaining disc material from the 
10 intervertebral space. Curettage sometimes produces 
morbidity, because anterior insertion of the sharp 
cutting instrument can result in perforation of critical 
anatomic structures in front of the spine, such as the 
aorta and vena cava. Hence avoidance of curettage is an 
15 important advance over the prior art. 

A threaded spinal implant 40 according to the 
depicted embodiment of the present invention includes a 
substantially cylindrical body 42 extending axially 
between a tip end 44 (Fig. 1) and a driving end 46 
20 (Fig. 2) . A spiral thread 48 extends around the 

exterior surface of body 42, and defines a continuous 
spiral surface or ribbon 50 that is coextensive with a 
surface of an imaginary cylinder with the same axis as 
the axis of body 42. The surface 50 preferably has a 
25 maximum axial width (in the direction extending from the 
tip 44 to end 46) of at least about 2 mm. The width of 
the surface 50 tapers toward each end 44, 46 of the' 
implant to form a sharp leading edge 52 and trailing 
edge 54 at the respective ends of the implant 40. The 
30 depicted implant is formed of titanium, although a 

number of other suitable materials are known to artisans 
in this field (e.g. ceramic, stainless steel, tantalum 

pentoxide, etc.). 

The width of thread 48 increases as the thread 
35 extends radially outwardly from body 42. . This is best 
seen in Fig. 13, where the thread in cross-section 
flares as it extends radially away from body 42. The 
continuous thread 48 has an upper surface and lower 
surface that meet at surface 50. The upper surface is 
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compound, in that it includes a first segment 60 that 
extends substantially perpendicular to a plane through 
the longitudinal axis of body 42 , and a second 
segment 62 with a surface that extends at an angle alpha 
5 of about thirty degrees to surface 60. Similarly, the 
lower surface of thread 48 is compound, with a first 
segment 66 perpendicular to a plane through the 
longitudinal axis of body 42, and a second segment 68 
with a surface that extends at angle beta of about 
10 thirty degrees to the surface of first segment 66. 

Hence surfaces 60, 66 are parallel to one another, and 
surface 50 is parallel to the longitudinal axis of 
body 42. 

Continuous spiral surface 50 extends between and 

15 interconnects segments 62, 68. In the disclosed 

preferred embodiment, segments 60, 62, 66, 68 are each 
about 0.5 mm in length, such that the overall length of 
thread 48 extends almost approximately 1 mm from the 
surface of the implant body. As best seen in the cross - 

20 section of Fig. 13, the profile of the thread 48 is 

flared as the thread extends radially away from body 42. 
This configuration enables the threads to lock the bone 
to the thread, and thereby interlocks adjacent vertebral 
bodies in a manner described below. 

25 The cross- sectional configuration of the thread 

differs at the leading edge 52 of thread 48, as best 
seen in Fig. 1. As the axial width of the thread tapers 
in the direction of the leading edge 52, the angle alpha 
between segments 60, 62 gradually diminishes until the 

30 segments 60, 62 lie in the same plane perpendicular a 
plane through the longitudinal axis of body 42. The 

- angle beta between- segments 66, 68 is, however, 

maintained. In this manner, the width of thread 48 
tapers to a sharp cutting edge that helps introduce the 
35 implant into hard bone as the implant is screwed in 
place. 

Similarly, the cross-sectional configuration of 
the thread differs at the trailing edge 54. As the 
axial width of the thread tapers in the direction of the 
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trailing edge 54, the angle alpha between segments 66, 
68 gradually diminishes until the segments 66, 68 lie in 
the same plane perpendicular to a plane through the axis 
of body 42. The angle alpha between segments 60, 62 is 
5 however maintained. In this manner, the width of thread 
48 tapers to a sharp trailing edge. 

The disclosed implant 40 also has a self -tapping 
feature that helps avoid the necessity of drilling a 
cylindrical cavity in the disc material or vertebrae, or 

10 inscribing threads within a cylindrical orifice. The 

distal or tip end 44 tapers to a snub nosed surface 76, 
which is perpendicular to the longitudinal axis of 
body 42. The diameter of surface 76 is less than the 
diameter of body 42, and the diameter of body 42 tapers 

15 to surface 76 along a f rustoconical shoulder 78. The 
shoulder 78 slopes at about forty- five degree angle to 
surface 76. Three beveled indentations 80, 82, 84 are 
provided in the shoulder 78 as part of the self-tapping 
feature of the implant 40. 

20 Indentation 80 is provided immediately adjacent 

leading edge 52, such that the indentation is 
encountered immediately before leading edge 52 impinges 
bone as implant 40 is rotated clockwise (as viewed from 
driving end 46 during insertion of the implant) . 

25 Indentation 80 includes a first planar surface 86 that 
intersects the longitudinal axis of body 42, and a 
second planar surface 88 that is perpendicular to 
surface 86. The longitudinal axis of body 42 (see Figs. 
4 and 9) lies in the plane that contains surface 88. 

30 Surface 86 extends partially on to surface 76, where the 
surface terminates along an edge 89 perpendicular to 
edge 88,- as shown in Fig.. 3. The leading edge 90 of 
indentation 80 is formed by the intersection of surfaces 
76, 86. Surface 86 lies in a plane that intersects the 

35 axis of body 42 at an included angle of about forty 
degrees . 

Indentation 82 is spaced at about 120 degrees 
rotation from indentation 80, such that the indentation 
is encountered after leading edge 52 has already been 
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rotated into vertebral bone. Indentation 82 includes a 
first planar surface 92, and a second planar surface 94 
that is perpendicular to surface 92. The longitudinal 
axis of body 42 lies in the plane that contains surface 
5 94 (see Figs. 6 and 7). Surface 92 extends partially on 
to surface 76, where the surface terminates along an 
edge 95 perpendicular to surface 94, as shown in Fig. 3. 
The edge 95 is formed by the intersection of surfaces 
76, 92. Surface 92 extends through thread 48 (Fig. 7) 
10 and terminates at the apex of the flared thread along 

surface 68. Surface 92 lies in a plane that intersects 
body 42 at an included angle of about thirty degrees. 

Indentation 84 is spaced about 120 degrees 
rotation from indentations 80 and 82. Indentation 84 
15 includes a first planar surface 100 (Figs. 6 and 7), and 
a second planar surface 102 that is perpendicular to 
surface 100. The longitudinal axis of body 42 (see 
Figs. 8 and 9) is contained in the plane in which 
surface 102 lies. Surface 100 extends partially on to 
20 surface 76, as shown in Fig. 3, and lies in a plane that 
intersects body 42 at an included angle of about thirty 
degrees. An edge 103 is formed at the intersection of 
surfaces 76, 100. 

As best seen in Fig. 3, the planes that contain 
25 surfaces 88, 94, 102 all intersect at the axis of body 
42, and are separated from each other by 120 degrees. 

The driving end 46 of implant 40 contains a' 
hexagonal recess 106 that extends approximately one -half 
the axial length of body 42 (Figs. 2 and 4) . Recess 106 
30 is configured to receive a hexagonal driving head 108 of 
a surgical instrument that resembles an Allen wrench 
(Fig. 12) . 

In use, the intervertebral disk is surgically 
exposed as described earlier. Once any herniated 
35 material that extends out of the intervertebral space is 
removed, the tapered tip 44 of implant 40 is introduced 
into the area of herniation in the disc 24 (Fig. 14), 
with the thread 48 engaging the vertebral body above and 
below the affected disc. The hexagonal head of 
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instrument 108 is then introduced into recess 106 of 
driving end 46 of the implant, and axial force is 
exerted against the implant in the direction of tip end 
44. Simultaneously, body 42 is rotated to advance the 
5 implant into the herniated disc and fuse the adjoining 
vertebral bodies together above and below the disc 
(Fig. 12) . 

Desirably, the implant is turned by a tool that 
includes an implant -retention feature, so the implant 
10 doesn't accidentally become disengaged from the tool. 
Preferably, such a tool is used in conjunction with a 
guide tube to facilitate placement of the implant and 
reduce risk of injury. Such details are well known in 
the art (see, for example U.S. Patent 5,015,247). 
15 As t ip 44 impinges against the disc and 

adjoining vertebral bodies 22a and 22b (Fig. 12), 
rotation of the implant causes leading edge 52 to 
approach vertebral body 22a. First indentation 80 comes 
into contact with body 22a, and as the implant rotates 
20 into engagement with bone, the ledge formed by surfaces 
86, 88 cuts a recess into the bone such that sharp 
leading edge 52 can more easily enter into the bone. 
Further rotation of the implant in a clockwise direction 
introduces a progressively widening recess 4 8 into the 
25 bone, until second indentation 82 impinges against bone. 
The sharp edge formed by planar surface 94 of 
indentation 82 provides cutting action as the implant 
rotates clockwise, thereby providing further self- 
tapping action. 
30 Additional clockwise rotation of the implant 

introduces an even progressively wider portion of thread 
48 into the spiral groove already formed by antecedent 
introduction of more tapered, portions of the thread. 
Third beveled surface 84 moves into the spiral opening, 
35 and the edge formed by surface 102 further cuts into the 
bone to provide a self-tapping function for the threaded 
implant. Subsequent portions of the thread 48 can then 
be introduced into the groove formed in the bone by the 
previous portion of the thread and tapping bevels. 
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As implant 40 is rotated clockwise (viewed from 
driving end 46 as in Fig. 5), leading edge 52 impinges 
against bone in vertebral body 22b, and the same self- 
tapping process is repeated as described with vertebral 
5 body 22a. The length of implant 42 is no longer than 
the width of the intervertebral disk, such that the 
distal tip end of the implant will not extend beyond the 
intervertebral space when the proximal driving end 
enters the intervertebral space. This feature avoids 

10 iatrogenic injury to pre-lumbar spinal structures. 

The flared edges of the thread firmly lock the 
bone to the implant, as shown in Fig. 12. Unlike a 
conventionally-tapered thread, which would allow the 
bone to separate from the implant, the radially flared 

15 width of the thread provides an enlarged peripheral 

thread contour that resists disengagement of the thread 
from the bone. Hence the implant firmly mechanically 
fuses the adjacent bodies 22a, 22b to one another. The 
implant is nonetheless capable of being removed by 

20 reversing the direction of rotation of the cylindrical 
body 42. 

The described implant is screwed into the vacant 
space of the disc from which material has been extruded, 
thereby avoiding the necessity of performing curettage 

25 to take any remaining disk material out of the space. 

Once in place, the implant fuses the adjacent vertebrae 
on either side of the herniated disc, which maintains 
normal intervertebral spacing to avoid postoperative 
disc pinching. The risk of post -operative extradural 

30 hematoma is minimized by eliminating the curettage step, 
which sometime abrades the vertebral plates above and 
below the herniated disk. Also, the implant tamponades 
epidural veins, which further reduces the likelihood of 
hemorrhagic complications. Finally, the implant 

35 minimizes the risk of hernial recurrence by closing any 
trephination orifice through the posterior longitudinal 
ligament . 

Having illustrated and described the principles 
of the invention in a preferred embodiment, it should be 


WO 96/27339 PCT/US96/03226 

-13- 

apparent to those skilled in the art that the invention 
can be modified in arrangement and detail without 
departing from such principles. For example, while the 
invention has been illustrated with reference to a 
5 threaded implant, it will be recognized that the implant 
can be unthreaded, yet employ a similar self -tapping 
feature. Likewise, while the invention has been 
illustrated with reference to an insertion procedure 
that does not require drilling, it will be recognized 

10 that in other procedures, a cavity can be drilled prior 
to insertion of the implant. Still further, while the 
invention has been particularly described with reference 
to treating herniated discs, it will be recognized that 
implants according to the present invention can be used 

15 in a number of other surgical procedures as well, some 
of which have nothing to do with spinal vertebrae. Yet 
further, while the invention has been illustrated with 
reference to an inert implant whose outer surface is 
smooth, it will be recognized that a variety of other 

20 arrangements can alternatively be employed, such as the 
inclusion of hormones or other biological material to 
foster bone fusion, together with various surface 
treatments (e.g. porous, textured, etc.) to facilitate 
bone engagement . 

25 m view of the wide variety of embodiments to 

which the principles of our invention can be applied, it 
should be understood that the illustrated embodiments 
are exemplary only, and should not be taken as limiting 
the scope of our invention. Rather, we claim as our 

30 invention all such embodiments as come within the scope 
and spirit of the following claims and equivalents 
thereto. 
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WE CLAIM: 

1. A threaded prosthetic implant, comprising: 
an implant including a substantially cylindrical 

body having a longitudinal axis, a tip and a driving 
5 end, wherein the tip tapers along an annular shoulder 

from a radius equal to that of the cylindrical body down 
to a lesser radius at a distal end of the implant, 

the implant further including a thread extending 
from the cylindrical body, wherein a width of the 

10 thread, where it joins the cylindrical body, is less 
than a width of the thread at a location radially 
displaced from said cylindrical body, so engagement of 
the thread with bone locks the bone to the thread, 
wherein an outer surface of the thread defines a 

15 continuous spiral ribbon along an imaginary cylinder 

coaxial with the cylindrical body of the implant, said 
ribbon having a width greater than the width of the 
thread where it joins the body, and in which the thread 
defines first and second surfaces coupling the 

20 cylindrical body to an outer thread surface, one of said 
surfaces being nearer the tip end and one of said 
surfaces being nearer the driving end, said surfaces 
being compound, with a first portion of the first side 
surface being parallel to a first portion of the second 

25 side surface, and the width of the thread tapers at the 
distal end of the implant; 

and wherein the tip further includes a self- 
tapping beveled surface in the shoulder, that extends in 
an imaginary plane intersecting the longitudinal axis of 

3 0 the cylinder, and the self tapping beveled surface 

extends across the sharp leading edge of the thread. 

2. A prosthetic implant comprising: 

a substantially cylindrical body with a tip end 
and a driving end, the cylindrical body defining a 
35- longitudinal axis, the implant further including a 

thread extending from the cylindrical body, wherein the 
thread tapers to a flat leading surface at the tip end 
of the body; 
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wherein the tip defines a self -tapping feature 
which permits the implant to be inserted without 
drilling a receiving cavity first, the self -tapping 
feature comprising an inclined plane that extends across 
5 the sharp leading surface. 

3 . The implant of claim 2 in which the thread 
defines first and second side surfaces coupling the 
cylindrical body to an outer thread surface, a first of 
said surfaces being nearer the tip end and a second of 

10 said surfaces being nearer the driving end, the second 
surface following a spiral track approaching the tip 
end, the first surface including a portion adjacent the 
tip end in which said surface is coincident with an 
imaginary plane perpendicular to the axis of the 

15 cylindrical body. 

4. The implant of claim 2 in which the tip of 
the implant tapers, from a radius equal to that of the 
cylindrical body down to a lesser radius at a distal end 
of the implant, and in which said tapered tip includes 

20 at least one bevelled edge with an exaggerated taper 
which comprises the inclined plane. 

5 . The implant of claim 4 in which the tip 
further defines at least one surface that is in an 
imaginary plane intersecting the axis of the cylinder, 

25 said surface being located where the bevelled edge abuts 
a portion of the tip without said exaggerated taper. 

6 . The implant of claim 4 in which the tapered 
tip defines at least three such bevelled edges. 

7. The implant of claim 2 in which the tip of 
30 the implant tapers along an annular shoulder that 

defines an imaginary plane which intersects the 
longitudinal axis of the cylindrical. body, wherein the 
implant tapers along the shoulder from a radius equal to 
that of the cylindrical body down to a lesser radius at 
35 the tip of the implant, and in which said shoulder 
includes at least one beveled surface that is in an 
imaginary plane intersecting the axis of the cylinder, 
the imaginary plane that defines the beveled surface 
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being steeper than an imaginary plane that defines the 
shoulder . 

8 . The implant of claim 7 in which the tapered 
tip defines at least three such beveled surfaces, the 

5 first beveled surface being the first surface that 
encounters tissue as the implant is rotated, and the 
. third beveled surface being the last surface that 
encounters tissue as the implant is rotated. 

9. The implant of claim 8, wherein each of the 
10 three beveled surfaces is progressively steeper. 

10. A method of inserting a prosthesis between 
two vertebrae of a patient, comprising: 

making an incision to gain access to an 
intervertebral space; 
15 positioning a blunt tip of a self-tapping 

threaded implant in said region; 

rotating said implant, said rotation causing 
threads on said implant to cut into the two vertebrae; 
and 

20 closing the incision. 

11. The method of claim 10 which further 
includes the implant cutting into the vertebrae a void 
shaped to lockingly engage the thread of the implant . 

12. A prosthetic implant for placement between 
25 two vertebrae of a patient, the implant comprising: 

a body having a longitudinal axis, a proximal 
driving end and a distal tip with a blunt leading 
surface wherein the body tapers along an annular 
shoulder to the blunt leading surface; 

30 a continuous helical thread around the body, 

wherein the width of the thread flares as the thread 
radially extends away from the body, and the flared 
width of the thread diminishes as the thread approaches 
the distal tip to present a flat leading surface at a 

35 leading edge of the thread; and 

a beveled surface in the shoulder that extends 
across and intersects the leading edge that cuts into 
tissue when the implant is rotated. 
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13. The prosthetic implant of claim 12 wherein 
the implant is a sterilized implant for surgical 
placement in the body. 

14 . The prosthetic implant of claim 12 wherein 
5 the body of the implant does not extend radially beyond 

the helical thread around the body. 


15. The prosthetic implant of claim 12 wherein 
the beveled surface is in an imaginary plane which is 

10 steeper than the shoulder and which intersects the 
longitudinal axis of the body. 

16. The prosthetic implant of claim 12 further 
comprising a recess in the proximal driving end, into 
which a driving instrument can be placed to rotate the 

15 implant . 

17. The prosthetic implant of claim 12 , further 
comprising a second beveled surface in the shoulder that 
is steeper than the shoulder, and intersects the thread. 

18. The prosthetic implant of claim 17, further 
20 comprising a third beveled surface in the shoulder that 

is steeper than the shoulder, and intersects the thread. 

19. The prosthetic implant of claim 12, wherein 
the tip comprises a nose surface that is substantially 
flat and perpendicular to the longitudinal axis of the 

25 body. 

20. The prosthetic implant of claim 16 wherein 
the recess is shaped to retain an instrument that is 
inserted into the recess, to avoid inadvertent 
dislodgement of the implant from the instrument. 

30 21. A prosthetic implant for placement in an 

intervertebral space between two vertebrae of a patient, 
the implant comprising: 

a body having a longitudinal axis, wherein the 
body tapers along a shoulder to a distal tip with a flat 
35 nose surface that is substantially perpendicular to the 
longitudinal axis of the body; 

a recess in the proximal driving end, into which 
an instrument can be inserted to rotate the body; 


WO 96/27339 PCT/DS96/03226 

-18- 

a continuous helical thread around the body, 
wherein the width of the thread flares as the thread 
radially extends away from the body, and the flared 
width of the thread diminishes as the thread approaches 
5 the distal tip to present a flat leading surface at a 
leading edge of the thread; and 

first, second and third beveled surfaces in the 
shoulder, wherein each surface extends across and 
intersects the helical thread or leading edge to present 
10 a surface perpendicular to and through the thread, 

wherein the surfaces are substantially equally spaced 
around the shoulder and form a sharp edge that cuts into 
tissue as the implant is rotated. 

22. The implant of claim 21 wherein the recess 
15 in the driving end has a polygonal shape. 

23 . A method of placing a spinal implant into 
an intervertebral space between two vertebrae of a 
patient, comprising the steps of: 

providing an implant comprising a body having a 
20 longitudinal axis, wherein the body tapers along a 

shoulder to a distal tip with a blunt nose surface, and 
the body includes a continuous helical thread around the 
body, wherein the width of the thread flares as the 
thread radially extends away from the body, and the 
25 flared width of the thread diminishes as the thread 
approaches the distal tip to present a flat leading 
surface at a leading edge of the thread; and 

placing the distal flat nose surface against a 
disc between two vertebrae, and rotating the body to 
30 drive the implant into the intervertebral space. 

24. The method of claim 23 wherein the implant 
further comprises a recess in the driving end of the 
body, and the method further comprises the step of 
inserting an instrument into the recess to rotate the 

35 implant and advance it into the intervertebral space. 
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